Comparison of pancreatic exocrine secretion via endogenous secretin by intestinal infusion of hydrochloric acid and monocarboxylic acid in anesthetized piglets.
The secretory response of the exocrine pancreas via endogenous secretin (IRS) by intraduodenal instillation of hydrochloric acid (HCl) and various monocarboxylic acid solutions was studied in anesthetized piglets. The secretion induced by HCl solutions of various concentrations containing 250 mM NaCl occurred when pH of the solutions was lower than 1.5. After instillation of the HCl solution of pH 1.0, juice flow and protein output increased 26 times and 9 times, respectively, as compared with basal levels. Such pancreatic responses paralleled an increase in plasma IRS concentration in the portal vein. The pancreatic response induced by a lactic acid solution occurred when pH of the solutions was lower than 3.8. The juice flow and protein output stimulated by a lactic acid solution of 250 mM and pH 2.0 were 16 and 8 times higher than the basal levels. The responses to the lactic acid solution of pH 2.0 increased concentration dependently, and were followed by an increase in IRS concentration in the portal vein. The pancreatic exocrine responses induced by other monocarboxylic acid solutions (250 mM) of pH 2.0 were in the following order: formic acid greater than lactic acid greater than pyruvic acid much greater than acetic acid greater than butyric acid greater than propionic acid. Lactamide, an analogous substance of lactic acid, did not evoke any pancreatic secretion. The results indicate the possibility that pancreatic exocrine response induced by HCl is dependent upon hydrogen ion, while the response induced by monocarboxylic acid is not always dependent on dissociation constant of acid.